C%3 
CM 



Pr«*-#»l««-.w- Ts^ I. A ^ 442-008702-US(PAR) 

Practitioner's Docket No. ^ ^ PATENT 



o 



IN THE UNfTEO STATES PATENT AND TRADEMARK OFFICE ^ 

Bex Patent Application 



^ Assistant Commissioner for Patents -si^ > 

Washington, D.C. 20231 ^Sfev 

NEW APPLICATION TRANSMITTAL 



Transmitted herewith for filing is the patent application of 
inventor{s): Ari HOURUNRANTA, Mi ska HANNUKSELA 

WARNING: 37 CEB. § 1A1(a){1) pants out 

"(a) A patent is applied for in the name or names of the actual inventor or inventors. 

"(1) The inventorship of a ncnprovisionai application is that inventorship set forth in the oath or 
dedaration as presented by § 1,63, except as provided for in § 1.S3(d}(4) and § 1,63(d). If an 
cath^ or dedaration as prescribed by § 1.63 is not filed during the pendency of a nonprovisionai 
application, the inventor^ip is that inventorship set forth in the appiicaHon papers filed pursuant 
to § 1.33(b}, unless a petit'on under this paragraph accompanied by the fee set forth in § t170 
is filed supplying or changing the name or names of the Irn/entar or inventors,* 

For (title): ERROR DETECTION IN RECEIVING MULTIPLEX SIGNALS 



CERTIFICATION UNDER 37 CF.R. 1.10* 
Express Mai/ tab^i number is msndmiory,} 
(Express Mail certification is optional.) 

I hereby certify that this New Appitcation Tnansmrttal and the documents refen^ to as attached therein are beina 

deposited with the United States Postai Servica on this date June 22, 1999 ^ ^ envelope 

as ••Express Mail Pest Omce to Addressee," mailing Label Number EL336859562US ^ ^. 

dressed to the: Assistant Commissioner for Patents, Washington^ D.C, 20231. 

Elaine Mian 



((yp« or print name of perscn mailing paper) 



^AftNING: 



Signature of person mailing paper 
WARNING: Certificate of mailing (first class) or facsimile transmission procedures of 37 C.F.R 1.3 cannot be 
used to obtain a date of mailing or transmission for this correspondence, 

Each paper or fee filed by 'Express Mail" must have the number of the 'Express Mail' mailing label 
placed thereon prior to mailing, 37 C.f.R, 7. 1Q(b}. 

"Since the filing of correspondence under §1,70 without the Express Mail mailing label thereon 
is an^ ovenight that can be avoided by the exerdse of rTsasonable care, requests for waiver of this 
requirement win not be granted on petition,' Notice of Oct. 24, 1996. 60 Fed. Beg. 56,439, at56,442. 
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1. Type of Application 

This new application is for a(n) 

(check one applicable item below) 

B Original (nonprovisional) 

□ Design 
□ Plant 

WAPNING: Do not use this trsnsmittai for a completion in the US. of an IntemadonaJ Application under 35 
US,C. 37l(c}(4j, unless the International Application is being filed as a divisional, continuation or 
continuation'tn-part application. 

WARNING: Do not use this tnsnsmittaJ for the filing of a provisional application. 

NO TE- // one of the following 3 items apply, then complete and attach ADD£D PAGES FOR NSW APPLICATION 
TRANSMflTAL WHERE BENEFiT OF A PRIOR U.S, APPUOAVON CLAlf^ED and a NOTlFiCAVON 
IN PARENT APPUOAVON OF THE FIUNG OF THIS OONVNUAVON APPUOAVON. 

□ Divisional, 

□ Continuation. 

□ Continuation-in-part (C-l-P). 

2. Benefit of Prior U.S- Applicaton(s) (35 U.S.C, 119(e), 120. or 121) 

NOTE A nonprovisional application may claim an invention disclosed In one or more prior filed copending 
nonprovisionai applications or copending intemationai applications designating the United States of 
America. In order for a nonprovisionai application to ciaim the benefit of a prior filed copending 
nonprovisional application or copending intemationai application designating the United States of 
America, each prior application must name as an inventor at feast one inventor named in the later fifed 
nonprovisional application and disclose the named inventor's invention daimed in at least one daim 
of the later filed nonprovisional appHcaticn in the manner provided by the first paragraph of 35 U.S.C. 
1 1Z Each prior application must also be: 

(i) An intemationai application entitled to a filing date in accordance with POT Artide 11 and 
designating the United States of America; or 

fi) Oompiete as set forth in § 1.57(b); or 

(iii) Entitled to a filing date as set forth in § 1.53(b) or § 1.33(d) and indude the basic fiiing fee set 
forth in § 1.1S; or 

ffv) Entitfed to a fiiing date as set forth in § 1.53(b) and have paid therein the pnncessing and retention 
fee set forth In § 121(1) within the time period set forth in § 1.53(f). 

37 O.F.R. § 1.78(a)(1). 

NOTE: If the new application being transmitted is a divisional, continuation or a continuation-in-part of a parent 
case, or where the parent case is an Intemationai Application which designated the U.S., or benefit 
of a prior provisional application is claimed, then check the following item and complete and attach 
ADDED PAGES FOR NEW APPUCATION TRANSMtTTAL WHERE BENEFIT OF PRIOR U.S. APPUOA- 
VON(S) OLAIMED. 

WARNING: If an application daims the tienefit of the filing date of an earlier filed application under 35 U.S.O. 

120, 121 or 363(c), the 20-year term of that application will be based upon the fiiing date of the 
eariiest US, application that the application makes reference to under 35 U.S.O. 120, 121 or 365(c). 
(35 U.S.O. 154(a)(2) does not take into account, for the determination of the patent term, any 
application on which priority is daimed under 35 U.S.O. 119, 365(a} or 363(h).) For a c-v*-p 
application, applicant should review whether any daim in the patent that will issue is supported 
by an earlier application and, if not, the applicant should consider canceling the reference to the 
eariier filed application. The fern? of a patent is not teased on a daim-by-daim approach. See Notice 
of April U, 1996, 60 Fed. Reg. 20,195, at 20,205. 
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WAPNJNG: When the l3St day cf pendancy of a pravisionaJ appilcaticn ^Is on a Saturday, Sunday, or Fedarai 
holiday within the District of Columbia, any nonprovisIonaJ appiication claiming benefit of the 
provis/onai application must be filed prior to the Satuniay. Sunday, or Federal holiday within the 
District ofCciumbia, See 37 C.F.R. § 1.7B(a)(3). 

□ The new application being transmitted claims the benefit cf prior U.S. applica- 
tion{s), Encfosed are ADDED PAGES FOR NEW APPUCATION TRANSMfTTAL 
WHERE BENEFIT OF PRIOR U.S. APPL!CAT10N(S) CLAIMED. 
3. Papers Enclosed 

A. Required for filing date under 37 C.F.R. § 1.53(fa) (Regular) or 37 CF R § 1 1=^3 
(Design) Application 

Pages or specification 



J_ Pages of claims 
^ , Sheets of drawing 



WARNING: DO NOT submit original drawings, A high quality copy of the drawings should be supplied when 
filmg a patent application. The drawings that are submitted to the Office must be cn strong, white, 
smooth, and non-shiny paper and meet the standards according to § 7.34. If corrections to the 
drawings are necessary, they should be made to the original drawing and a high-quality ccpy cf 
the corrected original drawing then submitted to the Office, Only one ccpy is required or desired. 
For comments on proposed then-new 37CFR 1.34, see Notice of March 3, ISBB (19SC O.G. 57-52;! 
NOTE: "Identifying indicia, if provided, should include the application number or the title of the invention 
inventor's name, dod<et number (tf any), and the name and telephone number of a person to call if 
the Office is unable to match the drawings to the pfvper application. This information should be placed 
on the back of each sheet of drawing a minimum distance of 1.5 cm, (5/3 inch) down from the too 
of the page ..,'37 CFJt. 1,84{c)), 

(complete the following, if applicable) 

□ The enclosed drawing(s) are photograph(s), and there is also attached a 
-PETITION TO ACCEPT PHOTOQRAPH(S) AS DRAWINGCS)." 37 C.F.R 1.84(b). 

□ fonnal 

□ informal 

B, Other Papers Enclosed • 

~1 — Pages of declaration and power of attorney 

Pages of abstract 

Other 



4, Addft'onal papers enctosed 

□ Amendment to claims 

□ Cancel in this applications claims ^ before 

calculating the filing fee. (At least one original independent claim must be 
retained for filing purposes,) 

□ Add the claims shown on the attached amendment. (Claims added have 
been numbered consecutively following the highest numbered original 
claims.) 

□ Preliminary Amendment 

a information Disclosure Statement (37 C.F.R. 1.98) 

a Fonn PTQ-1449 (PTO/S8/08A and 08B) 

13 Citations 
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□ Declaration of Biofogicai Deposit 

□ Submission of ''Sequence Listing," computer readable copy and/or amendment 
pertaining thereto for biotechnofogy invention containing nucleotide and/or 
amino acid sequence. 

□ Authorization of Attomey(s) to Accept and Follow Instructions from Representa- 
tive 

□ Special Commtents 

□ Other 

5, Declaration or oath (including power of attorney) 

NOTE: A newiy executed deciarsthn is not required in a ccntinuatjaa or divisional application provided that 
the prior nonpnsvisicnal application contained a dedarzticn as required, the application being filed is 
by all or fewer than ail the inventors named in the prior application, there is no-new matter in the 
acplicadan being filed, and a copy of the executed declaration Hied in the prior application (showing 
the signature or an indication therecn that it was signed) is submitted. The copy must be accompanied 
by a statement requesting deletion of the names ofperson(s} who are not inventors of the application 
being filed. If the declaration in the prior application was filed under § 1.47, then a copy of that 
dedaration must be filed accompanied by a copy of the dedsian granting § 1.47 status or, if a nonsigning 
person under § 1.47 has subsequently joined in a prior application, then a copy of the subsequently 
executed dedaration must be filed. See 37 Cf.R §§ 1.63(d)(1H^). 

NOTc: A dedaration filed to complete an application must be executed, identify the spedfication to which it 
is directed, identify each inventor by full name induding family name and at least one given name, without ' 
abbreviation together with any other given name or initial, and the residence, post office address and 
country or citizenship of each inventor, and state whether the inventor is a scle or joint inventor 37 
C.f.R § t63(a)(1H^). 

E Enclosed 
Executed by 



(check al{ applicable boxes) 

El inventor{s). 

□ legal representative of inventor(s). 
37 CFR 1.42 or 1.43. • 

□ joint inventor or person showing a proprietary 
interest on behalf of inventor who refused to sign 
or cannot be reached. 

□ This is the petition required by 37 CFR 1.47 and the statement 
required by 37 CFR 1.47 is also attached. See ftem 13 below for 
fee, 

□ Not Enclosed. 

fc; V/herw the filing is a completion in the U.S. of an International Application or where the completion of 
the U.S. application contains subject matter in addition to the International Application, the application 
may be tr^tad as a continuation or continuation-in-part, as the case may be, utilizing ADDSD PAGE 
FOR NEW APPLICATION mANSMfTTAL WHERE BENEfiT OF PRIOR U.S. APPLICAVON CUIMED. 

□ Application is made by a person authorized under 37 C.F.R, 1 ,41 (c) on behalf 
of all the above named inventor(s). 

(The declaration or oath, along with the surcharge required by 37 CFR 1.16(e) 

can be filed subsequently). 

□ Showing that the filing is authorized. 

(not required unless called Into question. 37 CFR 1.41(d)) 
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6, Inventorship Statement 

WMNtNG: If tfje named inventors ars each not the inventors of ai! the daims art explanation, tnduding the 
ownership of the vancus daims at the time the last daimed invention was made, should be 
submitted. 

The inventorship for all the claims in this application are: 

□ Tne same. 

or 

□ Not the same. An explanation, inciuding the ownership of the various claims at 
the time the last claimted invention was made, 

□ is submitted, 

□ will be submitted. 

7, Language 

NOTE- An appHcaticn induding a signed oath or dedaration may be Hied in a language other than English. 
An English translation of the non-English language application and the processing fee of $130.00 
required by 37 CFR 1,1 7(k) is required to be filed with the application, or within such tin>s as may be 
set by the Office, 37 Cf=R 1, 52(d). 

5q{ English 

□ Non-English 

□ The attached translation includes a statement that the translation is accu- 
rate, 37 aF,R. 1.52(d). 

8, Assignment 

□ An assignment of the invention to Nokia Mobile Phones Limited 



C3 is attached. A separate (S "COVER SHEET FOR ASSIGNME^^" (DOCU- 
MENT) ACCOMPANYING NEW PATENT APPUCATION" or □ FORM PTO 
15S5 is also attached. 

□ will follow. 

NOTE: *lfan assignment is submitted with a new application, send two separate Jetters-one for the applicaHcn 
and one for the assignment' Notice of May 4, 19S0 (1114 O.G, 77-73;. 

WABNING: A newly executed "CERVFICATE UNDER 37 OPR 3. 73(b)'' must be filed when a ocntinuaHon-in-part 
application is filed by an assignee. Notica of April 30, 1993, 1150 O.G, 62-54, 
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9, Certified Copy 

Certified copy(ies) of application(3) 



Country Appin. No. Fiied 

Finland 981507 June 30, 1998 



Country Appin. No. Rled 



Country Appln. No. Filed 

from whicii priority is claimed 

□ is (are) attached. 

□ wiil follow. 

NOTE: The far^gn dpoiicaticn forming the basis for the da/m far pn'cnty must be referred to in the oath or 
dedaratiGn. 37 CrR T.SSfaj and 7.63. 

NOTE: This item is far any foreign pricrrry for which the appiicaaan being filed dtrsctSy reiates, if any parent 
U.S. appiicaticn ar Intervaticnai Application from which this acpficaticn daims benefit under 35 U.S,C. 
120 is itserf entitled to prionty from a prior foreign appiicatson, then comp/ete item 13 or the ADDED 
PAGES FOR NE// APPUCATJON TPjiMSMlTTAL WHERE BENEFfT OP PRIOR US. APPUCAT10N{S} 
OLAJMEa 

10- Fee Calculation (37 CRR. 1,16) 
A. O Regular appiicaticn 



CLAIMS AS FILED 


Number fiied 


Number Extra 




Rate 


Basic Fee 
37 C,F.R 1.15(a) 
$750.00 


Total 

Claims (37 CFH 1.16(c)) 20 


^ 0 


X 


S 18.00 




Independent 

Claims (37 CFR 1.16(b)) 3-3 


= 0 


X 


S 78.00 




Multiple dependent claim(s), 
if any (37 CFR 1.16(d)) 






S 260.00 





□ Amendment cancailing extra claims is enclosed. 

□ Amendment deleting multiple-dependencies is enclosed, 

□ Fee for extra claims is not being paid at this time. 

NOTE: If the fees for extra daims are not paid an filing they must be paid or the daims canceled by amendment, 
prior to the expiration of the time penod set for response by the Patent and Trademaht Office in any 
notice of fee defidency. 37 CrR 1.16(d). 

Rling Fee Calculation ^J^ll^ 

B. □ Design application 

(3 310.00-37 CFR 1.15(f)) 

Filing Fee Calculation S 

C, □ Plant application 

(S 480. 00— 37 CFR 1.16(g)) 

Filing fee calculation S 
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11. Small Entity Statement(3) 

□ Statement(s) that this is a filing by a small entity under 37 CFR 1.9 and 1.27 
is (are) attached. 

WAPNING: 'Status as a sma// entity must be spedfically established in eaah application or patent in which 
the st2tus is avmlsble and desifBd. Status as a sma// ena'iy in one acplicBtjcn or patent does not 
affect any other application or patent, including applications or patents which are directly or 
indirectly dependent upon the application or patent in which the status has been established, Tne 
refiling of an application under § t53 as a continuation, division, or conttnuation-in-part (mduding 
a continued prosecution application under § 1.53(d)), or the filing of a reissue application requires 
a new determination as to continued entitlement to small entity status for the continuing or reissue 
application. A rtonprovisianal application claiming benefit under 35 U.S.C. 119(e}, 120, 121, cr 
365(c) of a prior application, or a reissue application may rely on a statement filed in the prior 
application or in the patent if the nonprovisicnai application or the reissue appHcaticn includes a 
reference to the statement in the prior application or in the patent or includes a copy of the 
statem.ent in the prior application or in the patent and status as a small entity is still proper and 
desired. The payment of the small entity basic statutory filing fee will be treated as such a reference 
for purposes of this section^ 37 0.f.R. § 1.23(a)(2). 

(complete the following, if applicable) 

□ Status as a small entity was claimed in prior application 

/ filed on , from which benefit 

is being claimed for this application under 

35 U.S.C. □ 119(e}, 

□ 120, 

□ 121, 

□ 365(c), 

and which status as a smalt entity is stii! proper and desired, 
□ A copy of the statement in the prior application is included, 
Fiiing Fee Caicuiation {50% of A, B cr C above) 

$ 

NOTE: Any excess of the full fee paid will be refunded if small entitiy status is established and a refund request 
are filed within 2 months of the date of timely payment of a full fee. The two-month period is not 
extendable under § 1.136. 37 CFR 1.28(a). 

12. Request for Internationa l-Typa Search (37 C.F.R. 1,1C4(d)) 

(complete, if applicable) 

□ Please prepare an international-type search report for this application at the time 
when national examination on the merits takes place. 
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13, Fee Payment Being Made at This Time 

□ Not Enclosed 

□ No filing fee is to be paid at this time. 

(This and the surcharge required by 37 CFR 1.16(e) can be paid subse- 
quently,) 

S Enclosed 

12 Filing fee S 760.00 

E Recording assignment 
(S40.00; 37 C.F.R. 1.21(h)) 
(See attached "COVER SHEET FOR 
ASSIGNMENT ACCOMPANYING NEW 

APPLICATION".) S ^Q'^Q 



□ Petition fee for filing by other than ail the 
inventors or person on behalf of the inventor 
where inventor refused to sign or cannot be 
reached 

{S1 30.00; 37 C.F.R 1.47 and 1.17(1)) $ 

□ For processing an application with a 
specification in 

a non-English language 

($130.00; 37 C.F.R 1.52(d) and 1.1 7(k)) $" 

□ Processing and retenton* fee 

(S1 30.00; 37 C.F.R 1.53(d) and 1.21(1)) $ 

□ Fee for international-type search report 

(S40.00; 37 C.F.R 1.21(e)) S 



NOTE: 3 7 CFR 1.21 15 establishes a fee for processing and retaining any applicaHon that m abandoned for failing 
to oompiete the appiication pursuant to 37 CFR 1,53(1) and this, as weil as the changes to 37 CFR 1.53 
and 1.7$(aXVf indicate that in order to obtain the benefit of a prior U.S. appiication, either the basic 
Hiing fee must be paid, or the processing and retention fee of § 1.21^ must be paid, within 1 year from 
notification under § 53(9. 

Total fees enclosed 

14, Method of Payment of Fees 

m Check in the amount of $.800^00 



□ Charge Account No. in the amount of 

$ ^ 

A duplicate of this transmittal is attached. 

NOTE: Fees should be itemized in such a manner that it is dear for which purpose the fees are paid, 37 CFR 
1.22(b). 
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15. Authorization to Charge Additional Fees 
WAPMNG: if no fees ar^ to be paid on filing, the foilowing ftems should not be ccwpletsd. 
WAPNtNG: Acour^tefy count daims, espedaify muidpie dependent claims, to avoid unexpected high charges, 
if extra daim charges are authorized. 

S The Commissioner is hereby authorized to charge the following additional fees 
by this, paper and during the entire pendency of this application to Account No. 
16-1350 " 

S 37 C.RR 1,1 6(a). (f) or (g) (filing fees) 

H 37 CF.R. 1.16(b). (c) and (d) (presentation of extra claims) 

NOTE: Because additionaJ fees for excess ormultipie dependent daims not paid on filing or on later presentation 
must only be paid or these daims canceled by amendment prior to the expiration of the time period 
set for response by the PTO in any notice of fee deficiency (37 CFR 1J6(dj), it might be best not to 
authorize the PTO to charge additicnaJ daim fees, except possibfy when dealing with amendments after 
final acdon, 

(a 37 CF.R, 1 .16(e) (surcharge for filing the basic filing fee and/or declaration 

on a date later than the filing date of the application) 
ffl 37 CF.R. §§ 1.17(a)(1)-[5) (extension fees pursuant to § 1.136(a)). 

□ 37 CF.R. 1.17 (appiication processing fees) 

NOTc; . w4 wntten request may be submitted in an application that is art authchzaticn to treat any concunent 
or future reply, requiring a peOticn for an extension of time under this paragraph for its timeiy submission, 
as incorporating a petition for extension of time for the appropriate length of time. An authorization to 
charge ail required fees, fees under § 1.17, or ail required extension of time fees will be treated as a 
constnjctive petition for an extension of time in any concurrent or future reply requiring a petiticn for 
an extension of time under this paragraph for its timely submission. Submission of the fee set forth in 
§ 1.17(a) will aiso be treated as a constructive petition for an extension of time in any concunent reply 
requiring a petition for an extension of time under this paragraph for its timeiy submission.^ 37 CF.R 
§ 1.126(a)(3). 

□ 37 CF.R. 1.13 (issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 CF.R 1.311(b)) 

NCTE: V^here an au^cdzaticn to charge the issue fee to a deposit account has been filed before the mailing 
of a Notice of Allowance, the issue fee will be automaticaily charged to the deposit account at the time 
of m,aiiing the notice of allowance. 37 CFR 1.311(b). 

NOTc: 37 CFR 1.28(b) requires 'NotHication of any change in status resulting in loss of entitiement to smail 
entity status must be filed In the application . . . prior to paying, or at the time of paying, . . .the issue 
fee. . . From the wording of 37 CFR 1.28 fi), (a) notification of change of status must be made even 
if the fee is paid as "other than a smail entity* and (b) no notification is required if the change is to 
another small entity. 
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16, instructions as to Overpayment 

NOTE* \ , . Amounts of twenty-ftve doffars or /ess wiii not be returned uniess specifjcaUy requested within 
a reasonaWe Hme, nor will the payer be notified of such amounts: amounts over twenty-fh/e doilars may 
be returned by check or, if requested, by credit to a deposit account" 37 CER § 1^6(a), 

Q Credit Account No. ^^"^^^^ — 

□ Refund 



SEr©AaCOf»^ESPONOENCETO 



Reg. No. 24,622 



Tel. No. (203 ) 259-1800 



Customer No. 




{type or print name of attorney) 
PERMAN & GREEN. LLP 



P.O. Address 
425 Post Road 
Fairfield, CT 06430 
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□ InccrporatiQn by reference of added pages 

(check the following item if the application in this transmittal dairns the tienefit of 
prior US, application(s) (inciuding an international application entering the U.S. 
stage as a continuation, division^ or C-l-P application) and complete and attach 
the ADDED PAGES FOR NEW APPUCATION TRANSMITTAL WHERE BENEFIT OF 
PRIOR US. APPLICAT10N(S) CLAMED) 

□ Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S. 
Application(s) Claimed 

Number of pages added 

□ Plus Added Pages for Papers Referred to in Item 4 Above 

Number of pages added . 

□ Plus added pages deleting names of inventor(s) named in prior application{s) 
who Is/are no longer inventor(s) of the subject matter claimed in this application. 

Number of pages added , 

□ Plus ^Assignment Cover Letter Accompanying New Application" 

Number of pages added 

H Statement Where No Further Pages Added 

(7/ no further pages form a part of this Trar^smittal, then end this Transmittal with 
this page and check the following Hem) 

D This transmittal ends with this page. 
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1 

ERROR DETECTION IN RECEIVING MULTIPLEX SIGNALS 

FIELD OF THE INVENTION 

5 

The present invention relates to a method , device and system in reception of a 
multiplex signal, comprising one or more data units, including a video data unit, 
and at least one framing data block in each multiplex signal, the framing data 
block carrying information on the configuration of the data units in said multiplex 
10 signal. The method comprises searching for said framing data block from a 
received multiplex signal; demultiplexing said one or more data units according to 
,,,, the information in said framing data block; generating one or more demultiplexed 
yfl signals, including a video data signal, from said demultiplexed data units, and 
Id forwarding said demultiplexed signals for decoding. 

H BACKGROUND OF THE INVENTION 

ii One of the recent targets in telecommunications has been to provide systems, 
;K where good quality, real-time transmission of video, audio and data is available. 
W Transmission of video is formed by a continuous stream of data carrying moving 
i|gO pictures. As is generally known, the amount of data needed to transfer pictures is 
high compared to many other types of media, and so far usage of video in low bit 
rate terminals has been negligible. Transmission of data in digital form, anyhow, 
has provided for increased signal to noise ratios and increased information 
capacity along the transmission channel. In the near future advanced digital 
25 mobile telecommunication systems will also be introducing services enhancing the 
transmission bit rates, which means that transmission of video even over low bit 
rate mobile channels will soon become more feasible. 

In circuit switched multimedia transmission, bit streams from sender's different 
30 media sources (e.g. video, audio, data and control) are multiplexed into a single 
bit stream, and at the receiving end the bit stream is again demultiplexed into 
various multimedia streams to be decoded appropriately. Since the bit streams 



2 



from and to different sources are not equal in size, the multiplexing usually also 
comprises logical framing. This means that the multiplex signal to be transmitted is 
structured according to a chosen control protocol, and framing data blocks (e.g. 
bits, flags, etc.) are inserted to identify different data blocks. 

5 

The basic principle of the multiplexing scheme is illustrated with the block diagram 
of Figure 1 . It is to be noted that the figure merely illustrates the basic concepts 
and comprises no implications on actual sizes, numbers or order of the 
transmitted packet. In this example data packets from two different media sources 
10 are first multiplexed for transmission and after transmission demultiplexed for 
foHA^arding to different decoders. Data packets A1, A2, A3,... from the audio 
encoder and data packets V1, V2,... from the video encoder are combined in the 
2l multiplexer MUXX into consecutive packet data units PDU1 (step 1) and PDU2 
J^: (step 2). Since video packets V1 and V2 are large, they are broken into segments 
'^]h5 e.g. V-»V1 .1/V1 .2 for transmission. The demultiplexer adds a framing data block 
F to each of the PDUs, to indicate the boundaries and the structure of the 
contents of the PDUs, In the demultiplexer DMUX, data packets A1 , A2, A3,... and 
E:^ V1, V2,.,. are separated from the PDUs according to the information given in the 
r-J framing data block F, and forwarded as data signals dA1, dV1,...to relevant 
decoders. Segmented video data units V1.1A/1.2 will first be combined to single 
video data packets (e.g. V1), and then forwarded to the video decoder. 

For optimization of channel capacity usage, signals are generally compressed 
before transmission. This is especially important with video transmission, where 

25 the amount of data to be transmitted is large. Compressed video, anyhow, is 
easily afflicted by transmission errors, mainly for two reasons. Firstly, compressed 
video coding is based on predictive differential coding, in which a sampling system 
is used and the value of the signal at each sample time is predicted to be a 
particular linear function of the past values of the quantized signal. This causes 

30 propagation of errors, both spatially and temporally, which means that once an 
error occurs, it is easily visible for the human eye for a relatively long time. 
Especially susceptible are transmissions at low bit rates, where there are only a 



few intra-coded frames, which would stop the temporal propagation. Secondly, 
information symbols in compressed video are coded mainly using variable length 
codes, which also increases the susceptibility to errors. When a bit error alters the 
codeword to another one of different length, the decoder will lose synchronization 
5 and also decode consecutive error free blocks incorrectly until the next 
synchronization code. 

To limit the degradations on the images introduced by transmission errors, error 
detection and/or error correction methods can be applied, retransmissions can be 
10 used, and/or effects from the received corrupted data can be concealed. Normally 
retransmission provides a reasonable way to protect data streams from errors, but 
big round-trip delays associated with low bit rate transmission and moderate or 
fl high error rates make it practically impossible to use retransmission, especially 
y with real-time videophone applications. Error detection and correction methods 
js usually require a large overhead since they add some redundancy to the data. 

Consequently, for low bit rate applications, error concealing can be considered as 
r a preferred way to protect and recover images from transmission errors. 

P| To be able to conceal transmission errors, they have to be detected and localized. 
/;20 The more is known of the type and the location of the error, the better the 
"''^ concealment method can be focused to the problem, and accordingly the better 
image quality will be achieved. The video reception process provides different 
methods of error detection, associated with different protocol layers of video 
transmission, as illustrated in Figure 2. The channel coding layer 20 provides 
25 means for detecting, as well as correcting errors in received bit streams. The 
transmission protocol layer 22 usually comprises a CRC (Cyclic Redundancy 
Check) which is run for received video signals, on the basis of which incorrect 
signals can be rejected. In the video decoding layer 24 errors are usually detected 
as illegal variable-length codes or incorrectly positioned synchronization codes. 
30 Some errors can be detected and corrected even from the decoded images in the 
picture layer 26. The error concealment method can utilize error data from any or 
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each of these layers. In this application, anyhow, error detection in the 
demultiplexing phase is examined with more precision. 



For receiving video data, the received synchronous bit stream is forwarded to a 
5 demultiplex protocol unit for demultiplexing, logical framing, sequence numbering, 
error detection and error correction by means of retransmission, as appropriate to 
each media type. The demultiplexed bit streams are forwarded to appropriate 
decoders, which carry out redundancy reduction coding and decoding for said 
demultiplexed bit streams. 

10 

The multiplexing protocol for low bit rate multimedia communication over highly 
error-prone channels is described in ITU-T recommendation H.223. The multiplex 
rf3 consists of a multiplex layer and an adaptation layer. The multiplex layer mixes the 
r i various logical channels into a single bit stream. It transfers logical channel 
5 information in packets, delimited by a flag. A flag can be a HDLC (High-Level Data 
K Link Control) flag, with which HDLC zero-bit insertion for transparency is also 
used. It is also possible to use PN framing where the flag is a 16-bit pattern as 
::::: described in annexes A, B, and C of H.223. Each data packet contains a one- 
R: octet header followed by a variable number of information field octets. The header 
■r^O octet includes a multiplex code, which specifies, by reference to a multiplex table, 
' the mapping of the information field octets to various logical channels. Each data 
packet may contain a different multiplex code, and therefore a different mix of 
logical channels. The multiplex layer does not perform error control, except for a 
CRC (Cyclic Redundancy Check) on the header octet. 

25 

The adaptation layer handles error control and sequence numbering, as 
appropriate to each information stream. Specification H.223 defines three 
adaptation layers AL1 , AL2, and AL3, where AL3 is intended primarily for digital 
video. AL3 includes a 16 bit CRC for error detection, by which the transmission 
30 errors can be localized to a single AL3 layer packet. In the specification of the 
adaptation layers, it is also mentioned that such error indications could be passed 



from a video demultiplexer to a video decoder, but actual procedures for 
implementing such demultiplexer indications are not presented. 

An indication of the possible error in the received packet is useful in many cases, 
especially if retransmission is possible. Anyhow, in low bit rate video transmission 
the amount of information contained in one video packet has to be large in order 
to limit the amount of bits used for framing and redundancy. This means, that the 
information about possible errors in the packet per se is not very useful, since in 
many cases by rejecting the whole video packet too much information will be lost 
which may lead to inadequate picture quality. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to overcome, or at least mitigate the 
problems encountered in transmission of video over low bit rate channels, and to 
offer an improved method and apparatus for demultiplexing a received multiplex 
signal. 

This object will be achieved by a method according to claim 1 comprising 
detecting at demultiplexing a possible invalidity of a demultiplexed video data unit; 
and adding, as a response to a detected invalidity in a demultiplexed video data 
unit, an error indication to the demultiplexed video data signal. 

Another aspect of the invention is a device according to claim 12 for 
demultiplexing a multiplex signal, comprising one or more data units, including a 
video data unit, and at least one framing data block in each multiplex signal, the 
framing data block carrying information on the configuration of the data units in 
said multiplex signal. Said device comprises means for searching for said framing 
data block in a received multiplex signal; means for demultiplexing said one or 
more data units according to the information in said framing data block; means for 
generating demultiplexed signals from said demultiplexed data units, means for 
forwarding said demultiplexed signals for decoding. Said device is characterized in 
that said device further comprises means for detecting at demultiplexing a 



possible invalidity of a demultiplexed video data unit and means for adding, as a 
response to a detected invalidity in a demultiplexed video data unit, an error 
indication to the demultiplexed video data signal. 

Another aspect of the invention is a multimedia terminal according to claim 13 for 
demultiplexing a multiplex signal, comprising one or more data units, including a 
video data unit, and at least one framing data block in each multiplex signal, the 
framing data block carrying information on the configuration of the data units in 
said multiplex signal, said device comprising means for searching for said framing 
data block in a received multiplex signal; means for demultiplexing said one or 
more data units according to the information in said framing data block; means for 
generating demultiplexed signals from said demultiplexed data units, and means 
for forwarding said demultiplexed signals for decoding. Said system is 
characterized in that said device further comprises means for detecting at 
demultiplexing possible a invalid invalidity of a demultiplexed video data unit and 
means for adding, as a response to a detected invalidity in a demultiplexed video 
data unit, an error indication to the demultiplexed video data signal. 

This and other objects are achieved by checking the validity of demultiplexed 
video data blocks during the demultiplexing phase. Whenever the demultiplexer 
detects an error, an error indication is added to the video packet, and preferably 
an indication of the location of the detected error. The video packet is forwarded to 
the decoder to be used for further error concealment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described, by way of example only, with reference to the 
accompanying figures, of which: 

Figure 1 illustrates the basic principle of the multiplexing scheme (prior art); 
Figure 2 illustrates different protocol layers of video transmission (prior art); 
Figure 3 illustrates a generic H,324 multimedia videophone system (prior art); 
Figure 4 shows a protocol stack used in video transmission; 



Figure 5 illustrates the principle of the invented method implemented in the 
demultiplexer of a multimedia terminal; 

Figure 6 shows a functional block diagram of a demultiplexer according to the 
invention; 

5 Figure 7 illustrates a configuration of a Protocol Data Unit of AL (AL-PDU); 

Figure 8 illustrates an exemplary error detection method for detecting illegal bit 
combinations; and 

Figure 9 illustrates the principle of shifting segments of video data in reception. 

10 DETAILED DESCRIPTION 

Notwithstanding other forms of the invention, preferred embodiments thereof will 
be described in connection with, and using the terminology of H.324 and other 
;£j associated recommendations for multimedia communication terminals. The 
functional block diagram of Figure 3 illustrates a generic H.324 multimedia 
15 videophone system. It consists of a terminal unit 30, a GSTN (General Switched 
H Telephone Network), a modem 31, a GSTN network 32, and a multipoint control 
r unit (MCU) 33. H.324 implementations are not required to have each functional 
; element. Mobile terminals may be implemented with any appropriate wireless 
[v interface in place of the V.34 modem (H.324 Annex 0). 

So 

'^'^ The MCU 33 works as a bridge, that centrally directs the flow of information in the 
GSTN network 32 to allow communication among several terminal units 30. The 
modem 31 converts the synchronous multiplexed bit stream into an analog signal 
that can be transmitted over the GSTN, and converts the received analog signal 

25 into a synchronous bit stream that is sent to the multiplex/demultiplex protocol unit 
301 of the terminal 30. The Multiplex protocol multiplexes transmitted video, audio, 
data and control streams into a single bit stream, and demultiplexes a received bit 
stream into various multimedia streams. In addition, it performs logical framing, 
sequence numbering, error detection, and error correction by means of 

30 retransmission, as appropriate to each media type. The control protocol 302 of the 
system control 306 provides end-to-end signaling for operation of the multimedia 
terminal, and signals all other end-to-end system functions. It provides for 
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capability exchange, signaling of commands and indications, and messages to 
open and fully describe the content of logical channels. The data protocols 303 
support data applications 307 such as electronic whiteboards, still image transfer, 
file exchange, database access, audiographics conferencing, remote device 
control, network protocols etc. The audio codec 304 encodes the audio signal 
from the audio I/O equipment 308 for transmission, and decodes the encoded 
audio stream. The decoded audio signal is played using audio I/O equipment. The 
video codec 305 carries out redundancy reduction coding and decoding for video 
streams to and from the video I/O equipment 309. 

A protocol stack used in video transmission is shown in Figure 4. The multiplexer 
301 comprises two distinct layers: a multiplex layer (MUX) 41 and an adaptation 
layer (AL) 42, The multiplex layer 41 is responsible for transferring information 
received from the AL to the far end using the services of an underlying physical 
layer 40. The MUX layer exchanges information with the AL in logical units called 
MUX-SDUs (Service Data Unit). A MUX-SDU always contains an integral number 
of octets that belong to a single logical channel, MUX-SDUs typically represent 
information blocks, whose start and end points mark the location of fields, which 
need to be interpreted in the receiver. MUX-SDUs are transferred by the MUX 
layer to the far end in one or more variable-length packets called MUX-PDUs 
(Packet Data Unit). 

The unit of information exchanged between the AL and the higher-layer AL users 
is an AL-SDU. AL-SDUs contain an integer number of octets. The AL adapts AL- 
SDUs to the MUX layer by adding, where appropriate, additional octets for 
purposes such as error detection, sequence numbering and retransmission. The 
information unit exchanged between peer AL entities is called an AL-PDU. An AL- 
PDU is conveyed as one MUX-SDU. Three different types of ALs are specified 
and AL3 is designed primarily for the transfer of digital video. AL3 receives 
information from its higher layer (e.g. video encoder) in variable length AL-SDUs, 
and passes these to the MUX layer in MUX-SDUs, after adding two octets for 16- 
bit ORG, and optionally adding 1 or 2 control octets. 
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All MUX-PDUs are framed, which means that they are preceded and followed by a 
flag. At least two different framing flags are used. In HDLC-type framing, the flag 
consists of a unique bit pattern "01111110". Receivers of packets accommodate 
5 receipt of more than one consecutive flag, as the flag may be transmitted 
repetitively between MUX-PDUs. A transmitter of a packet examines the MUX- 
PDU content between flags, and inserts a "0" bit after all sequences of five 
contiguous "1" bits to ensure that a flag is not simulated within the MUX-PDU. The 
receiver shall examine the received bit stream between the opening and closing 
10 flags and shall discard any "0" bit which directly follows a sequence of five 
contiguous "1" bits. H.223 Annexes A, B, and C give a possibility to replace HDLC 
framing by PN (not an acronym) framing. In that case, packets are delimited by 
m 16- (or 32) bit patterns. The PN flags are not unique bit patterns, i.e., similar bit 
n patterns can also occur inside the MUX-PDU payload. Since the framing does not 
/J|5 change the contents of MUX-PDU, the correct framing flags should be octet 
N?^ aligned, which reduces the probability of fake flag detection. 

Ijj A MUX-PDU packet contains an octet long header, which comprises a one-bit 
RJ Packet Marker field (PM) (or a one's complemented synchronization flag in PN 
:|io framing), a four-bit Multiplex Code field (MC), and a three-bit Header Error Control 
'^^ field (HEC). The MC field specifies to which logical channel each octet of the 
MUX-PDU information field belongs, and the HEC field provides error detection 
capabilities over the MC field using a 3-bit CRC. Receivers usually discard MUX- 
PDUs whose HEC fields fail the error check. H.223 Annex B defines a longer 
25 header format for MUX-PDUs, which consists of a 4-bit MC field, 8-bit packet 
length field, and 12-bit Golay check symbols field. Golay check symbols can be 
used to detect errors, and even to correct up to 3 bit errors. Since there is no more 
room for a PM bit in the header, PM is indicated in H.223 Annex B by a one's 
complemented framing flag. 

30 

Using the terms of described prior art, the block diagram of Figure 5 illustrates the 
principle of the invented method implemented in the demultiplexer of a multimedia 
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terminal. A more detailed description will be given in connection with following 
preferred embodiments. Each received data packet is deframed (step 50) i.e. the 
packet structure is analyzed to find a protocol-specific delimiter (F in Figure 1) 
used to define boundaries between data blocks. Possible errors encountered 
5 during deframing are examined (step 51) and error data indicating the type of 
found error and estimated location of the error is added to said data packet (step 
52). If no errors are detected during deframing, no further error data is added to 
the data packet. 

10 In the embodiment described herein, the deframing process comprises at least 
searching for the HDLC flags from the bit stream. According to the invention, the 
demultiplexer is arranged to recognize certain errors that can be detected during 
deframing, and conclude the approximate location of erroneous bits. This will be 
further described in later paragraphs. Whenever such an error is detected, error 
is data indicating the type of the error and the approximate location of erroneous bits 
is forwarded to the decoder. In the preferred embodiment this is done as side 
information in the AL-SDU, but other means of indication e.g. inclusion of error 
5t indication to the AL-SDU are possible. The decoder is forwarded a packet 
y comprising the following information: video data, length of the packet, error 
Jo information, error type, and a table of error locations and segment boundaries (the 
•"^ order and content of the error indication can be chosen according to the 
application). The decoder can then be adapted to utilize this information to recover 
from transmission errors in the decoding phase. 

25 Figure 6 shows a functional block diagram of a demultiplexer according to the 
invention. The demultiplexer comprises an input port 60 for receiving a multiplex 
signal in a transmission channel, and an output port 62 comprising several outputs 
for forwarding demultiplexed signals to different decoding elements. The 
demultiplexer also comprises a processor 64 for at least checking the redundacy 

30 of the headers of the received multiplex signals, separating data packets 
associated with different media types, checking the redundancy of the separated 
data packets, and compiling data signals to be forwarded to the decoder. The 
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memory 66 comprises at least an volatile memory for saving data during the 
multiplexing process. 

In the following, some methods for checking the validity of the demultiplexed video 
packet during demultiplexing, and the ways of estimating the location of 
corresponding erroneous bits, are presented for the described H.223 based 
embodiment. Further technical details can be found in the ITU-T specification 
H.223 "Multiplexing protocol for low bit rate multimedia communication". Some 
methods are based on a search for the HDLC flag and some methods apply both 
to the HDLC framing and the PN framing. Corresponding error detection methods 
can, however, be developed for other types of errors as well as for other types of 
framing protocols. Error detection according to the invention comprises at least 
one such method, but can consist of any combination of available methods. 

In many cases the location of the error is implicitly indicated by the analysis itself, 
or the location can be derived by analyzing deframing data combined from several 
contiguous packets. In case the CRC check in AL indicates errors, but the location 
of erroneous bits cannot be estimated, e.g. because the demultiplexer does not 
recognize the type of the error which it has detected, a general error indication, 
e.g. GENERAL_ERROR (not shown) is forwarded to the decoder. 

Method 1 . 

As mentioned before and illustrated in Figure 7, an AL-PDU can contain an 
optional control field of 0,1 or 2 octets, a variable length AL-PDU payload field, 
and a CRC field for 16-bit CRC error detection. The control field contains a 
sequence number (SN) field, with the help of which the AL3 receiver may detect 
that a whole AL-PDU is missing or has been misdelivered by the MUX layer. In 
such a case the invented multiplexer will substitute detected missing packets by 
empty packets, and add thereto an error indication, e.g. PACKET_MISSING (not 
shown). 



Method 2. 
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In HDLC any frame that ends with an all "1" bit sequence that is equal to or 
greater than seven bits in length will be ignored. Therefore, one method to abort a 
frame in HDLC is to transmit at least seven contiguous "1" bits. Anyhow, H.223 
does not support this feature, and therefore a bit sequence of six or more "1" bits 
inside the packet indicates an obvious transmission error. In such a case the 
invented multiplexer will forward an error indication to the decoder, e.g. 
ILLEGAL_BIT_„COMBINATION (not shown) and the location of bytes comprising 
excessive number of contiguous "1 " bits. 

Method 3. 

Since the minimum difference between an HDLC flag and an acceptable bit 
combination is only one bit (e.g. 011 1111 0 and 01110110), changing of one "0" bit 
to a "1" bit may cause a false flag to appear inside the packet. The MC field in a 
MUX-PDU header references an entry in the multiplex table, which discloses the 
logical information channels (audio, video etc.) of the packet and the size of 
different logical parts. Said size information, anyhow, is not necessarily correct, 
since the multiplexer at the transmission end may interrupt the transmission of a 
packet to multiplex some more urgent packets. 

The flow chart of figure 8 illustrates an exemplary error detection method in this 
case. In case a flag is found (step 81), CRC is carried out for the following bits 
constituting the assumed header of the next MUX-PDU (step 82). If the header 
CRC succeeds (step 83), the flag is interpreted to be correct and no error 
indication is necessary. If the header CRC fails, the expected length of the packet 
is checked (step 84). If according to the header size information it seems that the 
packet should be longer (step 85), the invented multiplexer will forward the 
decoder an error indication, e.g. ILLEGAL__BIT_COMBI NATION, and the location 
of the bytes carrying the false flag (step 86). In the example shown, CRC is used 
for header error detection. Other error detection types for use with other framing 
types are possible, as well. 



Method 4. 
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As explained earlier, for certain logical channels, each MUX-SDU may be broken 
into segments and these segments may be transferred in one or more MUX- 
PDUs. The end of each MUX-SDU is marked by a one's complemented 
synchronization flag (H.223 annex B and C) or by a PM field in the MUX-PDU 
(H.223, H223 annex A). Specifically, when using PM field, it is set to "1 " to indicate 
that the last octet of the previous MUX-PDU was the final octet of the terminating 
MUX-SDU. In all other circumstances the PM field is set to "0". Since the flag or 
the PM bit is not included in the header CRC, they add the probability of 
transmission errors 

At the beginning of the session the terminals negotiate a maximum packet size for 
both the video and the audio packets. If the PM bit of some previous packet has 
been erroneous, or some closing flag of a preceding MUX-PDU is lost and some 
excessive data has been multiplexed to the packet, the amount of data in a 
received MUX-SDU may exceed said maximum. In such case the invented 
demultiplexer will store the segmentation points of the MUX-SDU, add an error 
indication, e.g. CONCATENATED_PACKETS (not shown) and indicate the 
location of segmentation points. With the help of this data, the decoder can try to 
locate the missing end point e.g. by searching for the possible start code which 
appears in the beginning of a video picture. The method can be further improved 
by arranging the demultiplexer to check the redundancy of a demultiplexed video 
signal using different combinations of received individual segments. If a correct 
starting (or ending) point is found, it will be fonA^arded to the decoder. If sequence 
numbering is used, the missing starting point can be searched from the beginning 
of segments. Even if the decoder does not find the end point, which is the case if 
the closing flag has been lost, it is usually worthwhile to try to utilize as much of 
the received data as possible, i.e. at least parts that correspond to the negotiated 
packet size. 

Method 5. 

The case when the amount of received data for a video packet falls below said 
negotiated maximum is often based on the fact that the video encoder has 
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stopped coding the packet for an allowable reason. However, it is also possible 
that a false flag may have appeared, or a PM bit may have been erroneously 
changed to another. If the packet has been erroneously cut, the bits at the end of 
the video packet are interpreted as CRC bytes and the CRC of the video packet 
will probably fail. To avoid such loss, the demultiplexer is adapted to forward the 
decoder an error indication, e.g. POSSIBLY„SHORT_PACKET (not shown) and 
the assumed CRC bytes at the end of the packet. The erroneousness of the short 
packet can be confirmed by checking whether the sequence number of the next 
packet supports the interpretation. If the decoder deems that the packet has been 
erroneously cut, it can interpret the CRC bits according to their original purpose 
and save the packet. 

Method 6. 

If a framing flag is lost due to transmission errors, a MUX-PDU from a sequence of 
segmented MUX-SDU will be missing. Also, if the header field fails the CRC, the 
MUX-PDU will be rejected. In such cases, the CRC of the MUX-SDU will probably 
indicate an error, since bytes from the lost MUX-PDU are missing from the MUX- 
SDU. The demultiplexer will be adapted to give the decoder an error indication, 
e.g. SEGMENT_MISSING (not shown) and the bytes of the location of the missing 
or rejected MUX-PDUs. 

Method 7. 

As mentioned earlier, additional "0" bits are added to the packet to avoid more 
than five consecutive "1" bits inside the packet. If due to a transmission error a "1" 
bit is changed to a "0" bit, the demultiplexer will not recognize the added "0" bit 
and will not extract it from the bit stream. Also, if due to a transmission error one 
"0" bit after four consecutive "1" bits is changed to a "1" bit, the next "0" bit will be 
removed unnecessarily. In both theses cases, the receiving side will lose the 
synchronization, and the following correctly received bits will be demultiplexed 
incorrectly. 
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A MUX-PDU consists of data units from different media sources (audio, video etc), 
and these kind of errors cause problems to the information packets in the end of 
MUX-PDUs. Usually, the MUX-PDU is headed by an audio packet, which 
comprises a CRC field. Since audio packets are generally not segmented, CRC of 
the audio data can be carried out directly after demultiplexing. In the invented 
method, if the CRC of the audio data fails, the timing of the MUX-PDU will be 
shifted by using bits from the end of the audio packet for the formation of a video 
packet, or by rejecting extra bits (assumed to be audio bits) from the beginning of 
the first byte. If any such shifting results in a successful CRC, the transmission 
error can be considered eliminated. 

The principle of this method is illustrated in Figure 9, where line 90 represents the 
original packet comprising audio bytes 91, video bytes 92, and the flag 93. If the 
last byte of the video packet is too short and the audio CRC indicates an error, the 
error in the video packet can possibly be eliminated by shifting the beginning of 
the video data unit by bits 94 at the end of the audio packet or by bits 95 at the 
beginning of the or video data unit. Actual bits do not necessarily have to be 
moved; it is sufficient to indicate the location of the shifted starting bit to the 
decoder. In such a case the demultiplexer is therefore adapted to add an error 
indication , e.g. SHIFTED_SEGMENT (not shown) and the beginning and end 
points of the shifted segment are counted from the beginning of the packet. 

Method 8. 

In case the last byte of a MUX-PDU is too short, but the situation described in 
method 7 is not observed, the MUX-PDU suffers from HDLC "0" bit error. If the 
video packet is segmented (which usually is the case) the possible error affecting 
the whole video packet can be located to said segment. In such a case the 
demultiplexer is adapted to add an error indication, e.g. 
CORRUPTED_SEGMENT (not shown) with the beginning and end points of said 
corrupted segments. 
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Some of the possible alternatives of the decoder for utilizing the error information 
foHA/arded by the demultiplexer have been discussed with relevant error detection 
method descriptions. The final algorithm for error recovery used by the decoder 
depends on the chosen combination of possible error indications, and will not be 
5 further discussed here. 

It is to be understood that the present invention may be embodied with other 
changes, improvements and modifications that may occur to those skilled in the 
art, without departing from the scope of the invention defined in the appended 
0 claims. 
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CLAIMS 

1 . A method in reception of a multiplex signal, comprising 

one or more data units, including a video data unit, and 
5 at least one framing data block in each multiplex signal, the framing data 

block carrying information on the configuration of the data units in said 
multiplex signal; the method comprising: 

searching for said framing data block from a received multiplex signal; 
demultiplexing said one or more data units according to the information in 
1 0 said framing data block; 

generating one or more demultiplexed signals, including a video data 
signal, from said demultiplexed data units, 

foHA^arding said demultiplexed signals for decoding; 
wherein: 

15 detecting at demultiplexing a possible invalidity of a demultiplexed video 

data unit; and 

adding, as a response to a detected invalidity in a demultiplexed video data 
unit, an error indication to the demultiplexed video data signal. 

20 2. A method according to claim 1 , wherein further adding an estimation of the 
location of erroneous bytes to said error indication. 

3. A method according to claim 1, wherein said framing data blocks comprise an 
HDLC flag. 

25 

4. A method according to claim 1 , wherein said framing data blocks comprise a 
PN flag. 

5. A method according to claim 1 , wherein by said detection comprising checking 
30 the validity of the sequence number of the AL-PDU. 
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6. A method according to claim 1 , wherein said detection comprising checking for 
illegal bit combinations in the video data units. 

7. A method according to claim 1 , wherein said detection comprising checking the 
5 length of a demultiplexed signal; and as a response to an invalid length, 

indicating the segmentation points of the concatenated packets. 

8. A method according to claim 1, wherein said detection comprising detecting 
errors in the length of a demultiplexed video signal. 

10 

9. A method according to claim 1, wherein said detection comprising detecting 
missing segments. 

10. A method according to claim 1, wherein said detection comprising search for a 
15 shifted location of the starting point of a demultiplexed video signal. 

11 .A method according to claim 1 , wherein said detection comprising checking for 
corrupted segments. 

20 12. A device for demultiplexing a multiplex signal, comprising one or more data 
units, including a video data unit, and 

at least one framing data block in each multiplex signal, the framing data block 
carrying information on the configuration of the data units in said multiplex 
signal, said device comprising 
25 means for searching for said framing data block in a received multiplex 

signal; 

means for demultiplexing said one or more data units according to the 
information in said framing data block; 

means for generating demultiplexed signals from said demultiplexed data 
30 units, 

means for fonA/arding said demultiplexed signals for decoding; 
wherein said device further comprises: 



19 

means for detecting at demultiplexing a possible invalidity of a 
demultiplexed video data units; and 

means for adding, as a response to a detected invalidity in a demultiplexed 
video data unit, an error indication to the demultiplexed video data signal. 

3. A multimedia terminal comprising a demultiplexer for demultiplexing a 
multiplex signal, comprising one or more data units, including a video data unit, 
and at least one framing data block in each multiplex signal, the framing data 
block carrying information on the configuration of the data units in said 
multiplex signal, said device comprising: 

means for searching for said framing data block in a received multiplex 
signal; 

means for demultiplexing said one or more data units according to the 
information in said framing data block; 

means for generating demultiplexed signals from said demultiplexed data 
units, and 

means for fonwarding said demultiplexed signals for decoding; 
wherein the demultiplexer of said multimedia terminal further comprises: 

means for detecting at demultiplexing a possible invalidity of a 
demultiplexed video data unit; and 

means for adding, as a response to a detected invalidity in a demultiplexed 
video data unit, an error indication to the demultiplexed video data signal. 



ABSTRACT 

A method in reception of a multiplex signal, comprising 
one or more data units, and at least one framing data 
block in each multiplex signal. The method comprises: 
searching for said framing data block from a received 
multiplex signal; demultiplexing said one or more data 
units according to the information in said framing data 
block; generating one or more demultiplexed signals from 
said demultiplexed data units, and fonA^arding said 
demultiplexed signals for decoding (50). At multiplexing 
possible invalidity of demultiplexed video data units is 
detected (51), and as a response to a detected invalidity 
in a demultiplexed video data unit, an error indication to 
the demultiplexed video data signal is added (52). 
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